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Question 1 [| 20 marks] 


(a) Sketch the region onto which the sector r < 1,0 <0 < 4 is mapped by the mapping 
WSs: 
(5 marks) 


(b) Determine where f’(z) exists and evaluate f’(1 +i) when 


f(z) = u(z,y) + iv(z,y) = 2? + iy’ . 


(10 marks) 
Be 
(c) Where does the function f(z) = He4+ fail to be analytic? Justify your answer. 
2(z 
(5 marks) 
Question 2 [20 marks} 


(a) Show that u(x, y) is harmonic everywhere and find a harmonic conjugate v(x, y) when 
u(x, y) = 2x(1 — y). 
(7 marks) 


(b) Define Log(z) (Principal Branch) and explain why Log(i)* 4 4Loq(i). 
(6 marks) 


(c) Use the Cauchy-Riemann equations to show that sin(Z) is not an analytic function 


of z anywhere. 


(7 marks) 


Question 3 [ 25 marks] 


il woe 


using the Fundamental Theorem of Calculus, and explain briefly why the path of 


(a) Evaluate 


integration should be assumed not to cross the negative real axis. 


(10 marks) 
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(b) Locate the singularities of f(z) = tan(z), then evaluate 


a f(z) dz. 


2 


State any general theorem you have used to obtain this answer. 


(8 marks) 


(c) Use the Cauchy Integral Formula to evaluate 


1 
eee 


assuming the contour is traversed counter-clockwise. 


(7 marks) 


Question 4 [ 35 marks] 


(a) Find the Laurent series expansion for 


which converges on the domain Q = {z | |z — i] > V2}. 
(10 marks) 


(b) Determine the location and order of each pole, and compute the corresponding 


residues for 
sin(7z) 


G2 gal. 


fla= 
(10 marks) 


(c) Use residues to evaluate 


[ do 
o 1+5sin(A) 
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